To study the accuracy of emergency department admission diagnosis and the effect of investigations on diagnostic accuracy. Design: Retrospective study in a two-month period. Setting: Accident & Emergency Department of a public general hospital, which had four in-patient specialties -Medicine, Surgery, Paediatrics and Orthopaedics. Subjects: All cases admitted through the emergency department in the study period. Main outcome measures: Degree of correlation between emergency department admission diagnosis and hospital discharge diagnosis. Results: Of all admission diagnoses, 71.4% fully or partially matched the final discharge diagnoses. The accuracy of diagnosis was statistically better in traumatic cases, the male sex and young adults. Diagnostic accuracy varied with the specialty involved and investigations taken. Conclusion: History and physical examination remained the most important diagnostic tools in the emergency department. In general, simple investigations available at the emergency department were not helpful in improving diagnostic accuracy. (Hong Kong j.emerg.med. 2003;10:70-75) 
Introduction
Achieving a high degree of diagnostic accuracy is very important in the practice of Medicine. Not only does it reflect the professional competency of the practitioners, but it also affects the quality of subsequent patient care. Being able to make accurate diagnoses help to foster good doctor-patient relationships, and to build up rapport needed in subsequent management. Inaccurate diagnoses may lead to poor patient outcome, complaint or even litigation. This requirement is especially important in Emergency Medicine, which deals with critically ill and injured patients in its daily practice where diagnostic accuracy may mean life or death. In the emergency department (ED) setting, a high degree of diagnostic accuracy also helps to promote hospital image and to increase job satisfaction. It reduces overdiagnosis and subsequently unnecessary admissions. On the other hand, it minimizes under-diagnosis and premature discharges. Thus a high degree of diagnostic accuracy can have clinical, financial and legal implications.
Local studies in the field of ED admission diagnoses are limited. Lo There has been no local study directly comparing ED admission d i a g n o s e s a n d h o s p i t a l d i s c h a r g e d i a g n o s e s comprehensively. It was hoped that comparison of admission and discharge diagnoses would give a picture on the existing performance of the emergency department, and also serve as a baseline for future reference in continuous quality improvement.
Method
Two calendar months in 1999 were chosen randomly by drawing lots. Computer records of all patients admitted from the accident & emergency department to the medical, surgical, orthopaedic, and paediatric departments of North District Hospital for the months of April 1999 and May 1999 were revie wed retrospectively. These were the four in-patient specialties of the hospital. There was no psychiatric, obstetric or gynaecological unit.
Specificity of the provisional diagnoses made by ED doctors was examined. A diagnosis was defined as specific if it pinpointed a particular pathological process involving one (or more than one) particular organ or structure. For example, peritonitis was regarded as specific while chest pain was not. This definition took into account the practical limitations in the ED. As an example, it might be impossible for ED doctors to determine the source of upper gastrointestinal bleeding -oesophagus, stomach or duodenum. Accuracy was assessed by comparing the degree of matching between ED diagnosis and the final discharge diagnosis. 'Full match' meant the ED diagnosis was the same as the final diagnosis, be it specific or not. 'Partial match' meant the ED diagnosis correlated to a certain extent with the final diagnosis, e.g. an ED diagnosis of acute appendicitis matched partially with a final diagnosis of caecal diverticulitis. (Further elaboration will be given in the result section). The authors discussed among themselves on all potential 'partial match' cases and made the final decisions. The last group was 'unmatch', when the admission and discharge diagnoses were unrelated.
The influence of age, sex, medical specialty, and type of investigation in the ED (including X-ray, blood tests, urinalysis with reagent strips, electrocardiography and ultrasonography) on the accuracy and degree of diagnosis matching were evaluated. The Statistical Package for Social Science software, version 10.0, was used for data processing and analysis. Chi-squared test and t-test were used for hypothesis testing.
Results
A total of 2,821 admissions were included in the study. The age ranged from less than one year to 103 years old (mean 50, median 58). Although we did not have a geriatric unit in our hospital, when the adult patients were split by age into 15-64 years and 65 years or above groups, it was found that the diagnostic accuracy was significantly better in the younger age group (77.4% versus 67.6%, p<0.001). The male to female ratio was 1.36:1. The female population was significantly older than the male (female mean age 54, male mean age 47, p<0.001). The male sex was associated with significantly better specificity and matching (p<0.001).
The majority (1,495 cases or 53.0%) was admitted to the medical department. Of the remaining, 503 cases (17.8%) were admitted to the surgical department, 461 cases (16.3%) to the paediatric department and 362 cases (12.8%) to the orthopaedic department. By triage category (Cat.), 54.1% of cases were urgent (Cat. 3) and 37.4% were semi-urgent (Cat. 4). Trauma constituted only 14.3%. Of the ED admission diagnoses, 66.9% were specific while 71.4% was full or partial match with the final discharge diagnoses. ED diagnoses that were categorized as partial match were listed in Table 1 . They were regarded as partially matched with the final diagnoses because it was not possible for doctors in the ED to make the exact diagnoses due to our intrinsic limitations. For example, though a diagnosis of intestinal obstruction could be made confidently in ED, it would not be possible to diagnose the underlining cause clinically in most of the cases. Another reason for assigning a partial match to an ED diagnosis was that doctors in ED sometimes would rather prefer to put down an open and less specific, and yet informative enough diagnosis to proceed for further investigations and management. Thus diagnoses like injuries to finger, leg, foot, hip fracture, and chest infection etc. were regarded as partial match diagnoses. The chance of having a full or partial match of diagnosis was significantly higher if a specific provisional diagnosis was made in the ED (83% versus 48%, p<0.001) ( Table 2 ). The accuracy of diagnosis was statistically better in traumatic cases (90.8% versus 68.2%, p<0.001) ( Table 3 ).
The diagnostic accuracy in different specialities is shown in Figure 1 . The utilization of investigations for admitted cases in the ED is shown in Table 4 . The effect of investigations on ED diagnostic accuracy is shown in Table 5 . For paediatric admissions, bedside urinalysis using reagent strips had significant negative effect on the accuracy of diagnosis (p<0.05). However, having blood test (mostly complete blood picture, CBP) done significantly improved the accuracy of the diagnosis (p<0.05). Surprisingly for medical admissions, the accuracy was significantly better for those who did not have ECG or X-ray (p<0.001). Blood tests did not affect the matching significantly. For surgical and orthopaedic admissions, no significant difference was found in patients who had investigations done in ED as compared to those who did not.
Discussion
This was the first and largest local study on the correlation between emergency department admission diagnosis and hospital discharge diagnosis. There have been only a few similar studies in the world literature. Although Li et al reported a diagnostic error of only 4%, his study depended on the initiative of the inpatient specialists for feedback. 2 The response rate in his study was only 49.4%, and there might be some selection bias. Minor or insignificant discrepancies not to the extent of error might not be reported. Thus the present study may be used as a baseline for future study, clinical audit or other quality assurance purpose in the field of diagnostic accuracy of emergency departments.
The degree of specificity and matching achieved was satisfactory as a whole, especially in the orthopaedic specialty. However, further improvement is required, especially for geriatric and paediatric patients. As pointed out by some authors, training of doctors in the specialty of Emergency Medicine should include the unique needs and diagnostic peculiarities of emergency disorders in elderly persons. 3, 4 Concerning paediatric patients, the present study seemed to support the use of more blood test (CBP). A retrospective study by Procop et al supported the use of CBP for predicting serious bacterial infections or culture positivity in febrile children. The author also found that a leukocyte count of >15,000/mm 3 , regardless of cause, almost always led to antibiotic use. 5 However, taking into consideration the effect of multiple comparisons, the practical implication of the present result was doubtful. Better-designed prospective studies are needed to confirm or clarify this issue. As the degree of matching was lowest in The usefulness of bedside urinalysis employing reagent strips should also be explored further so as to improve its cost effectiveness. One study showed that a positive dipstick leucocytes result might be caused by prior antibiotic use. 6 A local prospective study by Yuen et al found that the dipstick leukocyte esterase test could not be relied on to accurately diagnose urinary tract infection in young (<2 years old) febrile children. 7 One way to improve the ability to arrive at a specific diagnosis and higher degree of diagnostic accuracy is to encourage the listing of a few specific differential diagnoses after each consultation. 8 This ability of differential diagnosis generation should be emphasized during undergraduate and postgraduate training of doctors.
More training in interpretation of X-rays may also help to improve the accuracy. The possible reason of negative effect of X-rays on diagnostic accuracy found in the present study may be due to over-interpretation, which could either be due to inadequate experience in X-ray interpretation or with a combination of suboptimal information from history taking. Radiologists, upon X-ray interpretations, often ask for more clinical information for 'clinical correlation' to allow them to arrive at the most likely diagnosis. Seeking the opinion of senior doctors on site or even radiologists before a patient's final disposal may help. Also, joint departmental meetings focusing on review of films with discrepancy in interpretation may be beneficial. [9] [10] [11] The same may also apply to electrocardiogram. Emergency physicians might be too busy or unfamiliar with the application of ultrasonography. Because of the low utilization rate, its role on diagnostic accuracy could not be determined.
As simple investigations like X-ray, bedside urinalysis, electrocardiography and blood tests are not that helpful in improving the ED diagnostic accuracy, in order to improve the accuracy, history taking and physical examination are the two armamentariums that one can resort to. Thus it is fundamental for doctors working in ED to master the skill and art in performing history taking and physical examination in an efficient manner. A reputed local professor once coined that diagnoses could be arrived at simply by good history taking and physical examination in 80% of patients.
More liberal use of the observation ward may also help improve the accuracy of ED diagnosis. The observation ward is especially useful for conditions without clear diagnoses even after testing, e.g. abdominal pain, and for diseases that have variable and subtle presentations e.g. suspected acute appendicitis. 12 Diagnostic accuracy can be improved if patients can be observed and reassessed a second time some time later for change in symptoms and signs.
In summary, there are definite needs for improvement on ED diagnostic accuracy, especially in regard to nontrauma cases, children and the elderly. As the simple investigations available at emergency departments were found to be unhelpful and even misleading, better training in indications and interpretations is required. Good clinical assessment techniques, including history taking and physical examination, remain the most important and rewarding diagnostic tools in diagnostic accuracy for emergency physicians.
Limitation
Being a retrospective study, many factors could not be controlled. The decision to proceed to investigations were not controlled or standardized. The standards of electrocardiogram or X-ray interpretation were variable. Although the emergency doctor might have some specific differential diagnosis in mind, he might not put it down for all sorts of reasons.
